Still, in recent years, various authors have pointed out what seem to be serious deficiencies in this model. Haydon and Taylor have stated that the Davson-Danielli protein-lipid-protein membrane would be a thermodynamically unfavorable structure [8] . Oncley has argued along much the same lines, and has suggested that one might more profitably think in terms of lipoglycoprotein subunits, with a basic structure perhaps not too unlike that of the serum lipoproteins (16] .
It would seem relevant, then, to draw attention to information which can be obtained with the electron microscope when one looks at the RBC surface "face on" rather than in section. Hillier and Hoffman in 1953 [13] and Hoffman in 1956 (14] We wish to report work which supports the interpretation that the pebbly or granular surface appearance is not an artifact, but is directly related to the structure of the RBC surface as it exists when the cell is suspended in buffered NaCl at a physiological ionic strength. We further report some filamentous structures which we have seen only in special unshadowed preparations of the RBC surface. Although the relationship of these latter structures to the cell surface is still under experimental investigation, we feel that their reproducibility in many experiments, and their potential significance for understanding cell membrane structure, justifies some discussion at this time.
Methods
Blood was obtained from the vena cava of ether-anesthetized rats and In the following we distinguish between a carbon replica, which should in principle be completely free of any of the original substrate! and 11 replicon, 11 a term here coined to denote a replica with some organic material still attached.
In the technique of replicon preparation sketched above, it occasionally happens that during digestion or subsequent washing the part of the replicon l· covering the cell falls down and is supported by the edges of the hole in the
carbon film where the cell originally stood. More frequently the replicon falls to one side of the hole (Fig. 1c ). This is of little importance if one works with shadowed replicons, for then only true surface features stand 0 .
out., If, however, one wishes to look at unshadowed replicons, it is quite important to observe those areas where the replicon has only one layer of carbon.· ln this way one can be certain that no salt or debris has been I trapped between two layers of carbon.
Results
·Previous work in our laboratory has shown that the electrophoretic mobility of rat RBC, fixed with Os0 4 as above, is identical~ in the pH range from 1~ 5 to 9 .. 5, to the mobility of unfixed RBC [6] . This means that the type ·of charged groups and net charge density per unit area, are the same after Os0 4 fixation as before. It has also been shown that neither exposure to distilled water nor complete dehydration in ethanol has any apparent effect upon the charge properties of Os04 -fixed RBC [6] . Stability ,.
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method of preparation or. to the type of animal from which blood was obtained is a question that remains tc:> be ans'\Nered.
When replicone are examined in the electron microscope without additional shadowing, one may see some of the structures that qerive from undigested cellular material attached to the carbon: the carbon merely acts as a rigid frame supporting these structureso The appearance of the un- 
Discussion
This work has confirmed for rat RBC the pebbly appearance of the red cell membrane surface as previously reported for huma,n, mouse, and · other RBC by Hillier and Hoffman (13], Hoffman [14] , Coman and Anderson [2] D and Haggis [7] . In addition, it has provided evidence that the bumps on the surface of the red .cell may be associated with a filamentous structure and that the bumps could represent the tops of loops of these filaments.
In 1952 Moskow.it~ and Calvin, discussing the results of their work on the components and structure of the human red cell membrane, stated: "The picture of the red cell membrane that is suggested by this work is as follows:
Long, fibrillar material, called elinin, is arranged in a manner such that the fibrils lie side -by-side and parallel to the surface of the cell. These fibrils are joined together by the ether-extractable lipids to form the framework of the membrane, which is referred to as stromin" [ 15] . It is of in- The action of Os0 4 is twofold: as a fixative and as an electron stain. In our study the staining properties are of less importance than the fixative effects 3 that is, the property of osmium tetroxide tc:p make rigid the spatial arrangement of the biological system. It has been shown in our laboratory that Os0 4 can fix the structure of the serum lipoproteins, chylomicrons, and triglyceride particles [9, 10, 11, 12] . Osmium tetroxide .
fixative can thus preserve lipid structures much as other fixatives preserve the protein framework. Treatment with KMn0 4 , on the other hand, does not preserve these lipid structures. It would thus seem that Os0 4 fixation of the red cell membrane could preserve the lipid junctions between the individual units of elinin and thereby allow the filamentous structure to be visualized. The second critical point in the preparative technique is the digestion of organic material by NaOH. This digestion must proceed to a point where most of the cell contents have been removed, but it must not be so drastic as to remove the 11 elinin 11 itself.
We now feel there is substantial reason to believe that the pebbly or granular surface structure revealed in the shadowed replicons is not an artifact. Neverthe!ess, there remains some considerable question regarding the relationship to the actual membrane structure of the organic material that remains stuck to the carbon. If this material were of the natural to be a repeatedly looped, filamentous structure. The possible relationship of these filaments to elinin is discussed.
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